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Description 

Field of the Invention 

[0001] This invention relates to an article, such as a 
disposable absorbent article, intended to be brought into 
contact with a user's sKm, for example the skin in the 
perineum, this article comprises a spore-forming lactic 
acid-producing microorganism. 

Bacicground of the Invention 

[0002] Infections on skin, especially In the urogenital 
i-egion is a prbblern that affects many individuals. In and 
around the anus, there are many different Icinds of mi- 
croorganisms as well as a large amount of these mbro- 
organisms. It is known that one reason for many infec- 
tions in the urogenital region is that microorganisms 
from a person's own intestinal flora spread from the 
anus to urogenital organs over perineum and there 
cause infection. 

[0003] , Nomrially, an ecological balance prevails be- 
tween different microorganisms on skin and mucus 
membrane, and the normal microbiological flora is high- 
ly significant In preventing the establishment of undesir- 
able microorganisms. Lactic acid producing bacteria, 
play an active role in this respect. However, situations 
are found where this natural defense system is inade- 
quate and is "disturbed in a way that enables potentially 
pathogenic microorganisms to become established and 
give rise to the generation of Infection, for Instance in 
conjunction with medication, poor hygiene, skin chang- 
es and changes in mucus membranes. 
[0004] Another problem associated with situations 
where the natural equilibrium is perturtDated is the gen- 
eration of undesirable odours, this is especially notice- 
able in case of vaginal discharge including vaginal flu- 
ids, and/or menstruation, urinal discharge, faeces or 
perspiration. 

[0005] Microorganisms or their products that are 
known to contribute to the occun-ence of undesirable 
odours, to cause infections in the urinal tract or to be 
associated with the occurrence of skin problems are for 
"instance microorganisms from the genera Pseu- 
domonas, Escherichia, Enterococcus, Proteus, Kleb- 
sleila, Streptococcus, Staphylococcus, Gardnerellaand 
Candida. 

[0006] Articles are available which aim to prevent the 
occurrence of such Infections and/or to avoid and mini- 
mise the detection of malodours. For example Intema- 
tional Patent Application WO 92/1 3577 describes a tam- 
pon or sanitary napkin that has been impregnated with 
a culture of lactic-acid producing bacteria, preferably of 
the genus Pediococcus, isolated from healthy individu- 
als. The tampon or sanitary napkin is Intended for the 
prophylactic treatment of urogenital infections. WO 
97/02846 discloses an absorbent article with antagonis- 
tic microorganisms selected from the family Lactobacil- 



laceae, preferably from the genera Lactobacillus or Lac- 
tococcus. 

[0007] However, the problem encountered with such 
articles of the prior art is the stability of the article during 

5 use. None of these prior art documents discloses any- 
thing about providing articles which are able to deliver 
long lasting antagonistic properties against undesirable 
strains of microorganisms upon prolonged use condi- 
tion, I.e., that maintain a sufficient amount of active and 

10 transferable bacteria. Consequently, there is a need for 
articles delivering antagonistic properties against path- 
ogens, which articles are specially adapted for maintain- 
ing their antagonistic properties against pathogens up- 
on prolonged use condition. 

IS [0008] Thus the object of the present invention is to 
provide an article suitable for external application to a 
human or animal, without pemnltting pathogenic micro-* 
organisrristo grow or to become active to an extent such 
as to promote .undesirable odours, to incur the risk of 

20 infections and/or to have a negative effect on the skin. 
[0009] More particulariy it Is an object of the present 
invention to provide articles, especially disposable ab- 
sorbent articles, which deliver sustained antagonistic 
properties against undesirable strains of micro-organ- 

25 isms. It Is a further object of the present invention to pro- 
vide disposable absorbent articles, which deliver effec- 
tive odour control over prolonged use time of the arti- 
cles, i.e., a long lasting odour control by preventing the 
formation of odour over prolonged wearing time of the 

30 article. It is yet a further object of the present invention 
to provide such articles which are effectively controlling 
odour over a broad spectrum of malodours, mainly by 
preventing the formation of such malodours. 
[0010] These objects have been achieved In accord- 

35 ance with the present invention by adding to an article, 
such as a disposable absorbent article, spore-forming 
lactic-acid producing microorganisms, preferably L 
sporogenes. These microorganisms have been found 
to be particulariy effective in exhibiting antagonistic 

40 properties against undesirable strains of microorgan- 
isms, typically present or arisen in the article or on the 
surface (e.g, skin or urogenital zone of a human) the 
article is applied to, this typically upon prolonged period 
of time. 

45 [0011] The microorganisms used herein have an ac- 
tivity such as to restrain the growth of undesirable 
strains of microorganisms or establishing of new unde- 
sirable species of microorganisnr^s. Even some killing of 
microorganisms of undesirable species may occur. In- 

50 deed, these micro-organisms have the ability to inhibit 
pathogenic micro-organisms by competing for sub- 
strate. The antagonistic properties of the micro-organ- 
isms used herein is partly denoted their ability of pro- 
ducing different so called antimetabolites, such as lactic 

55 acid, tactoperoxidases, bacteriocins and carbon diox- 
ides. 

[0012] Advantageously the spore-fomnlng lactic acid 
producing micro-organisms used herein, preferably the 
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species Lactobacillus sporogenes, have the ability to 
create very quickly an environment that is not suitable 
for the growth ot pathogens. This is due to the rapid 
growth, high yield and reproducibility of such micro-or- 
ganisms in comparison to non-spore fomiing lactic acid 
producing bacteria like Lactobacillus acidophilus. Fur- 
thenmore these micro-organisms are spore forming mi- 
cro-organisms, I.e., they are able to survive longer and 
reproduce themselves in comparison to non spore- 
forming micro-organisms. In other words, by the forma- 
tion of spores these micro-organisms can germinate 
and re-germlnate in time sequence in line with the bodily 
fluid discharge (growth media) into an absorbent article, 
thereby ensuring long-lasting antagonistic properties 
against pathogens. 

[0013] Without to be bound by theory, it is speculated 
herein that in the event where the bodily fluid discharge 
is reduced and hence less substrate is available for the 
micro-organisms, the micro-organisms used herein 
have the ability to be transformed in a domnant form, 1, 
e., spore fomn, which will be activated again upon avail- 
ability of further substrate, typically upon further bodily 
fluid discharge. Thus the present invention also allovys 
to provide articles with effective antagonistic properties, 
e.g., odour controlling ability, while.using reduced total 
amount of active material (typically odour control mate- 
rial). Indeed a reduced total amount of spore-forming 
lactic acid-producing micro-organisms (e.g. L. sporo- 
genes) is, needed to obtain a given odour control activity 
for a given disposable article, as compared to the total 
amount of non-spore fonning antagonistic micro-organ- 
isms belonging to the genera Lactobacillus, Pediococ- 
cus, or Lactococcus that would be needed to get the 
same odour control activity. 

[001 4] Thus it is an advantage of the present Invention 
to provide a disposable absorbent article, which can be 

. worn for a relatively long period of time without patho- 
genic micro-organisms being allowed to grow to an ex- 
tent in which undesirable odours are generated, in which 
the risk of infection Is created and/or to an extent which 
will have a negative effect on skin. Advantageously the 
genetic identity, the lactic acid producing ability, the vi- 
ability as well as the valuable antagonistic properties 

- against pathogens are maintained even upon prolonged 
periods of use, typically during the whole wearing time 
of the article, e.g., from 1 hour to 10 hours. 
[0015] A further advantage associated with the dis- 
posable absorbent articles of the present invention like 
pantiliners or pads, Is a better feeling and more accept- 
able cleanness level in use. Indeed, it has been found 
that the microorganisms herein allow gellfication of the 
bodily fluid discharge, thereby facilitating the fluid trans- 
port into the article. In a preferred embodiment the mi- 
croorganisms are located in the core of the absortDent 
article, thereby changing the physical properties of the * 
bodily fluid discharge. Such gelification will have the 
benefits of reducing the rewetting of the topsheet and 
the soiling through as might otherwise result from 



squeezing the article as a consequence of legs move- 
ment of a person wearing the article. This translates in 
consumer noticeable dryness and cleanness benefit. 
Thus the present invention provides a disposable ab- 

5 soibent article which combines an effective level of pro- 
tection and long lasting odor control over a broad spec- 
trum of malodor upon contact with bodily fluid, by using 
a single active material, the spore-fonning lactic acid 
producing microorganisms, typically L. sporogenes. 

10 [001 6] Whereas the present invention is preferably di- 
rected to absorbent articles like pantiliners, feminine 
napkins, incontinent pads, diapers, tampons, interlabial 
pads, perspiration pads, surgical pads, breast pads, hu- 
man or animal waste management devices and the like, 

IS other articles may include the micro-organisms as de- 
scribed herein too for the purpose of control or allevia- 
tion of pathogens, Indeed, other applications include 
other articles designed to be worn in contact v^th the 
external surface of a human or an animat.such as cloth- 

^ ing, bandages, thermal pads, acne pads, cold pads, 
compresses, surgical pads/dressings and the like, body 
cleansing articles like impregnated wipes (e.g. baby 
wipes, wipes for feminine intimate hygiene), articles for 
absori^ing perspiration such as shoe insoles, and arti- 

2s cles for animals like litters and the like. 

Summary of the Invention 

[0017] The present invention relates to an article, 
.30 preferably a disposable absorbent article,* comprising 
spore-fomiing lactic acid producing microorganisms. 
[0018] The present Invention further encompasses 
the use, in an article, preferably a disposable absorbent 
article, of spore-forming lactic acid producing microor- 
35 ganisms, preferably L sporogenes, for long lasting an- 
tagonistic properties against undesirable strains of ml^ 
croorganisms, typically for long lasting odour control of 
the article in use (for Instance when worn in the urogeni- 
tal zone). 

40 

Detailed description of the Invention 

[001 9] By "article" it is meant herein any tridimentional 
solid material being able to receive/cany micro-organ- 
isms as described herein. By "article suitable for exter- 
nal application to a human or animal", It is meant any 
article suitable to be applied or worn In contact with the 
body of e.g., a human including especially the skin and 
the urogenital zone. Vaginal application (e.g., tampon) 

so is considered external according to the present inven- 
tion. The term 'disposable* Is used herein to describe 
articles which are not Intended to be launched or other- 
wise restored or reused as an article (i.e., they are in- 
tended to be discarded after a single use and, preferably 

ss to be recycled, composted or otherwise disposed of In 
an environmentally compatible manner). 
[0020] Preferred articles according to the present in- 
vention are disposable absorbent articles that are de- 
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sianed to be placed against or in proximity to the body 
ouwelan'dto absorb and/orcontainfluid« 
d scharged from the body, such as disposable abso*- 
ent pantiliners. sanitary napkins, catamem^ mcontr- 
nence inserts/pads, diapers, tampons, mteriabial pads/ 
rei breast pads, human or animal waste manage- 

devices and the like. Typically such human unne 
orteSi management devices comprise a bag having 
an ap^re anS a flange surrounding the aperture for 
SefeS adhesive-attachment to the urogential area 
anioTthe perianal area of a wearer. Any faecal or unne 
managemem device known in the art Is suitable for jje 
rerein Such devices are described in for example WO 
So084 to WO.99/00092.JDther articles suitable ac- 

^Smxoin. present invention also include other art. 

c^s de igned to be worn in contact with the body such 

as cSng. bandages, them^al pads, acne pads, cold 
Sd?Sresses.surgicalpads/dressingsand^^^^^^^^^^ 

articles for absorbing perspiration such as shoe msoles. 
S;rtinserts.p.e,splrationpadsandthe.ke,b 
ing articles like impregnated wipes (e.g. baby wipes. 
w?pes for feminine intimate hygiene). "^P^^S^^^^ '^^ 
Zs. towels, and the like, and attfcles for animals like 

ToducecXy human or animatbody occurring natura^y 
or accidentally like for instance in the case of skin cut 
"ngXludingforinstanceperspiratton urine menstrual 

fii.iric faeces vaqinal secretions and the liKe. 
■ T^n essential elementthe disposable art^e 

of thepresent invention comprises sP°re:form.ng lacUc 
acid producing mteroorganisms.Thesemicroorganisn^ 
raveTeabili^tosurvivelnhostileenvironment,^^^^^^ 

• form(dom,antfom,).Spo,tilationisthedevelopm^^^^^ 
microorganisms of bodies each wrapped m a protectve 
coat (a natural process of microencapsu ation n a 0^- 
cium-dipicolinic acid-peptidoglycan complex). Underfa- 
voile condWons. the spores gemiinate into v.abte be. 
c5li{livingform)and carry on theirlifeactivmes.Sute^^^^ 

spore^foLng lactic acid-produdngmi^^^^^^^ 

• use herein include the microorganisms bjnging to the 

family Sporolactobacillaceae. particularly the genus 
SpoiiJobacillus (e.g., S. lnolinus). Sporo\^^otac^ 
-fieaecomblnetheadvantage of producing spores (a- 

so called endospores) which corresponds to the dor- 
mant fomi of the microorganisms together with the ad- 
Tntlge of releasing antagonistic metabolites m^n V 
Ltic acid.. Highly preferred spore-fom^ing lactic ac^ 
producing mloroorgantem for use herein is L. sporo- 

?0M31 L sporogenes was first Isolated from green 
Enddesc?be?in1933byL.M.Horow^^^^^^ 
and N W. Nowotelnow. It was submitted as L. spom- 
Sesin the f«th edition (1939) of 'Bergey-s manuaUf 
Betem^inative Bacteriology' as well as "'^ntion^^" 
ognized scientific publication, Korean J. AppL M.crob^ & 
Koengin. (1985) 13:185-190. J. Pham^aceut. Soc. Ko- 
fead 977) vol XXIll. 1 -Feb. 473-474. L 5poroger,eswas 



transferred to BadWus coagulans in the seventt^ edition 
of Srgeys manual of Detemiinative Bactenolog/ due 
tosJr^plificationincataloguing.Howeverinhonouro h^ 
Sal discoverers the name L. sporogenes .soused 
5 Sf. Referenceisalsomadetothetaxonomicalcias- 
Steln of Sporo/acrobadte in L'integratore Nu- 

Sotle2(1)!^.99.Stabilita'diintegrJonc^^^^^^^^ 
lactobacillus.classificazionetassonomicabyL.Marossi 

,0 Si" According to the Eighth Edition of Sergey's 
TanJil oVoetemSnative Bacteriology "vario-^^^^^^ 
bearing rods which produce lactic acid, are facultative 
oSic and catalase positive, have generally and 
^Sy been assigned to the 9-- * 

'-=s^?:i:ija«is;^-s - 

"p^c prbduclng L (.) lactic hom«aJveV". 
20 L Spbmgenes also release other metabolites like car 
LUe. dla^^^-^^^^^^^^ 

position between the famjies 
25 and 6ad//aceae has often been discussedjh«^^^^^^ 
with thefaclthatthere is no universally acceded official 
Issificationleavesropmforcontrove^ym^n^^^^^^^^^ 
dature More infomiation about Lsporopenes is ava la _ 
STmThe commercial brochure 69/107. incorporated 
30 hern by reference, of Sochlm international s.p.a.M. 
K. a supplier Of the spore fom. of LSponogene^ 
rows] some authors refer to L sporogenes as Baal- 
SrSagufans. Bacttlus coagulans Hammer deposited 
'^S.a«7/us sporogenes by Kabushiki Ka.^^^^^^^^ 
35 nise Femientation Research Laboratory is commerc a • 
Taval^'e under ATCC number 31284 (imernenjor. 
. Lion source : http7/www.atcc.org0.. ATCC stands for 
American Type Culture Collection. 
S^Thespore-forniinglacticacidproducingmicro- 

Ssn,res?ec.alhr ^^^''^'^^^ ^''^SnUhT^^ 
the ability to create very quickly an environment thM « 
not suitable forthe growth of pathogens. Th sis due to 
the rapid growth, high yield and reproducib^ rty of such 
*^?,rg'nisms in comparison to other lactic acid pro- 
45 Sg iLteria like LacfobadHus addophrfus. f or ex- 
3l spo/r-penes needs SO minutes for one gener- 
al while L. addophilus needs 80 minutes. Further- ^ 
Ire the particularity of these -•.oro-or.an--s^^ mjj 

. these micro-organisms are spore '^J^^^^', 
50 producingmicro-organlsms,l.e.,theyareabletosun.ive 

lonL and .^produce themselves in companson o non 
spSe-fomiIng m-icro-organisms. indeed m contra^^^ 
non-spore tombing bacteria like L. aadoph ^^^^^^ 
genes are transfom^ed in spores (domiant fort") when 
55 L substrate is reduced (in absence or reduced amount 
S bodily fluid discharge) and gem^inate again upon fur- 
ther bodi^ fluid discharge, i.e.. reproduce themseWes 
again through the spore fom.. in otherwords.bythefor- 
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mation of spores these micro-organisms can germinate 
and re-germinate in time sequence in line with the bodily 
fluid discharge (growth media) into an absorbent article, 
thereby ensuring long-lasting antagonistic properties 
against pathogens. 

[0028] Indeed L sporogenes cells (in spore form) are 
protected from destruction by environmental factors by 
the naturally-present microencapsulation system, the 
spore coat. Once in the spore form the microorganism 
has the ability to be reactivated by environmental chang- 
es like pH and temperature changes and availability of 
substrate, typically by further bodily fluid discharge. For 
instance in use when the article Is contacted with the 
sicin or the urogenital zone of a wearer, substrates like 
humidity, transpiration and/or bodily fluid discharge are 
provided upon different sequence of time and hence the 
spores germination cycle will be in line with availability 
of the substrates. The optimum growth temperature 
range for these spores is between 30*C and 50**C and 
the optimum pH range is from 5.0 to 6.5. New fluid dis- 
charge like perspiration (pH 6), menstrual fluid dis- 
charge (pH 6.5), milk discharge {pH 6.4 ) and/or urine 
discharge (pH 6.4) will active the germination/re-germi- 
nation of the spores. The spore coat imbibe water, swell 
and the increased water content will cause a rise In, the 
metabolic rate of the sporulated bacilli. Outgrowths will 
begin to protrude from the spore-coats. The outgrown 
cells genninate and transform into viable vegetative cell 
(the microorganism in its 'living fonri'). The living form 
begin to proliferate multiplying rapidly. These micro-or- 
ganisms continue their metabolic activities producing 
lactic acid and other metabolites which render the envi- 
ronmental non-conducive for the growth of harmful.path- 
ogenic micro-organisrns. The germination process will 
be influenced by the body discharge In the article, lead- 
ing to a somehow controlled gennination process on de- 
mand. In other words alt the spores will not genninate 
with the same kinetic but the germination will be in rela- 
tion to the body fluid discharge on the article. This will 
contribute to sustain the effective beneficial microbial 
activity. 

[0029] Typically the number of microorganisms per 
article, preferably per disposable absorbent article, ex- 
-ceeds 10^ cfu, preferably exceeds 10^ cfu, more pref- 
erably is from 1 0^ to 1 0^2 cfu, 

[0030] Advantageously the microorganisms herein 
are easily cultivated, have a rapid growth, high yield and 
are readily handled at technical handling thereof. Fur- 
themnore in contrast to non -spore forming lactic acid 
producing microorganisms belong to the genera Lacto- 
, bacillus and/or Pediococcus the microorganisms herein 
do not need continuous re-Inoculation to maintain the 
microorganisms in a given media. Indeed they are able 
to re-inoculate themselves again through the spore 
fonn. These circumstances make the microorganisms 
herein also more easy to handle and thus also cheaper. 
[0031] The microorganisms herein are typically used 
in a freeze-drying form. Their isolation process follows 



known routine processes for the isolation of pure cul- 
tures. The isolated pure cultures are then typed accord- 
ing to known methods, e.g., API. The microorganisms 
as described herein are then cultivated In a tenmentor 

5 in a manner known per se, are separated from the me- 
dium using a separator or a centrifuge, are freeze-dried 
in a manner known per se and ground to a fine powder. 
The bacterial concentrate in powder so obtained Is then 
typically mixed with a fermentable carbohydrate, e.g., . 

10 glucose, to a desired concentration. Typically a final 
concentration of about 100 billion viable microorgan- 
isms per gram is obtained. Such powder is then ready 
for use In the absorbent article. Alternatlvety in some 
case It is possible to add the living bacteria to the ab- 

15 sorbent article and then carry out a freeze drying there- 
of. Another available form is a lyophillzed form. 
[0032] . In one embodiment herein, the articles, typical 
disposable absorbent articles are dried to a moisture 
content of less than 10%, preferably less than 5% and 

20 most preferably less than 1 %. calculated as percentage 
of weight of the article. 

[0033] Malodour is generated among other by inter or 
extra cellular metabolic activity which satisfy the bacte- 
ria needs for energy and proliferation. The metabolk: ac- 

25 tivity aiming the production of vital oxygen, carbon and 
ammonium sources, leads to degraded odorous com- 
pounds as by products which are among low molecular 
weight of fatty acids, amines, mercaptan, indoles, am- 
monium, sulfides and the like. Bacteria that cause un- 

30 pleasant smells may belong to, for example, the family 
Enterobacteriaceae, e.g., Proteus mirabilis, Proteus 
vulgaris, Escheriachia coli and Klebsiella. 
[0034] Bacteria that cause urinal tract Infections may 
belong to, for example, the families Enterobacteriaceae" 

35 and Micrococcaceae or the genus Streptococcus. Ex- 
amples of species and genera are Escherichia coli, Pro- 
teus mirabilis, Enterococcus, Klebsiella, Staphylococ- 
cus and Streptococcus. 

[0035] Microorganisms associated with skin infec- 
40 tions are Ascomycetes, Pseudomonadaceae and Mi- 
crococcaceae and the genus Streptococcus, e.g. Can- 
dida albicans, Pseudomonas, Staphylococcus and' 
Streptococcus. 

[0036] The particularities of the microorganisms here- 
45 in is that they inhibit other microorganisms by competing 
for substrates , forming metabolites like L (+) form of lac- 
tic acid, enzymes like lacto-peroxidases, toxins, carbon . 
dioxide, peroxides or antibiotics, so-called bacterioc- 
Ines. They have the ability to sustain the grovvth and re- 
50 duce the patogenlclty of many pathogens like ones men- 
tioned herein before and especially Proteus, Pseu- 
domonas, Echerichia, Klebsiella, Enterococcus, Sta- 
phylococcus, Streptococcus and Candida. 
[0037] The particularity of the microorganisms herein 
55 is that they may be naturally occuning microorganisms 
that are non-toxic and do not have any negative biolog- 
ical effect on humans. One advantage afforded by the 
use of antagonistic microorganisms is that there is 
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avoided an undesired selection pressure on the micro 
environment, such as lavoring potential decease-pro- 
moting microorganisms and therewith the risic of devel- 
oping pathogenic strains that are resistant to antibiotics 
and chemopharmaceutical preparations. Since the an- 
timicrobial system Is based on a natural, biological proc- 
ess, there Is less risic of environmental ecological and 
toxic disturbances. 

[0038] It is speculated that the production of lactic ac- 
id lowers the pH to 4-5, thereby Inhibiting the growth of 
putrefactive organisms like E.cpji, which require a hlgh- 
er optimum pH (typically 6 to, 7) for favourable growth 
conditions. Furthemrjore undissociated lactic acid has 
the tendency to penetrate the membrane of pathogens, 
lowering their intraceiiuiar pH and/or interfering with 
their metabolic processes such as oxidative phosphor- 
ylation, thereby Inhibiting the growth of such pathogens 
[0039] Other metabolites further contribute to inhibit 
the growth of pathogens. For example carbon dioxide is 
believed to reduce membrane permeability. Hydrogen 
peroxide / Lactoperoxidase are believed to oxidise basic 
proteins and to destroy the "enzymes factories" {ribos- 
omes) of pathogens. Bacteriocins are proteins orprotein 
complexes with bactericidal activity. Indeed, bacterioc- 
ins have the ability to link to particular receptors on the 
cell wall of microorganisms, thereby affecting the func- 
tionality of the cell wall/membranes. Bacteriocins are al- 
so able to affect DNA-synthesis and protein synthesis. 
[0040] Advantageously it has now been found that the 
microorganisrris herein have the advantage of changing 
the physical properties of bodily fluid. Indeed a gelifica- 
tion of the bodily fluid is obtained when the fluid comes 
into contact with the microorganisms herein. This results 
in reduced leakage/wet through of the absoriDent articles 
as well as in improved dryness of the wearer facing sur- 
face. When talking about reduced leakage and/or im- 
proved dryness refierence is made to a same absorbent 
article in absence of such microorganisms. As used 
herein the tospheet provides said wearer facing surface. 
Improved dryness and cleanness is particulariy noticed 
on -the-wearer facing surface in those embodiments 

- wherein the lactic acid producing microorganisms are 
located in the absorbent core. 

- [0041 ] Advantageously the presence of the micro-or- 
ganisnns according to the present invention provides ab- 
sorbent articles which upon contact with bodily fluid, pro- 
vide effective and prolonged antagonistic properties 
against pathogens, typically long lasting odor control, 
but also effective level of protection of the absort3ent ar- 
ticles, resulting in consumer noticeable benefits tike dry- 
ness and cleanness. 

[0042] Without to be bound by theory, It is speculated 
that the cause of this gelification is the denaturation of 
the proteins. Indeed the microorganisms herein release 
lactic acid through glycogen femientation. As proteins 
are sensitive to pH, the presence of lactic acid causes 
the soluble proteins contained into the bodily fluid to turn 
into insoluble form. This creates a sort of tri-dimensional 



net of molecules trapping globules, minerals, fats which 
results in the- so called gelification of the bodily fluid. 

Optional agents 

s 

[0043] The articles according to the present invention 
may further comprise on top of the micro-organisrns de- 
scribed herein bef ore, other conventional agents or mix- 
tures thereof. Although the primary benefits herein are 
10 obtained by using a single ingredient namely the spore 
formirig lactic acid producing micro-organisms, further 
optimised benefit can be obtained by adding conven- 
tional agents as desired. - 

15 Absorijent gelling materials 

[0044] As is well-known from recent commercial prac- 
tice, absorbent gelling materials (sometimes referred to 
as "super-sortDers") are becoming broadly used In ab- 
20 sortDent articles. AGM's are materials which have fluid- 
absortDing properties. 

[0045] Such materials are'highly prefen-ed herein due 
to their dual function of absoriaing and retaining fluids 
and odors. 

25 [0046] Such materials fonn hydrogels on contact with 
water (e.g., with urine, blood, and the like). One highly 
preferred type of hydrogel-fomriing, absoriDent gelling 
material is based on polyacids, especially polyacrylic 
acid. Hydrogel- fomriing polymeric materials of this type 
30 are those which, upon contact with fluids (I.e., liquids) 
such as water or body fluids, innbibe such fluids and 
thereby fomn hydrogels. These preferred absoriDent gel- 
ling materials will generally comprise substantially wa- 
ter-insoluble, slightly cross-linked, partially neutralized, 
35 hydrogel-tomriing polymer materials prepared from po- 
lymerizable, unsaturated, acid-containing monomers. In 
such materials, the polymeric component formed from 
unsaturated, acid-containing monomers may comprise 
the entire gelling agent or may be grafted onto other 
. 40 types of polymer moieties such as starch or cellulose. 
Acrylic acid grafted starch materials are of this latter 
type. Thus, the pretended absorbent gelling materials In- 
clude hydrolyzed acrylonltrile grafted starch, acrylic acid 
grafted starch, pplyacrylates, maleic anhydride-based 
45 copolymers and combinations thereof. Especially pre- 
ferred absorbent gelling materials are the polyacrylates 
and acrylic acid grafted starch. 
[0047] Whatever the nature of the polymer compo- 
nents of the preferred absoriaent gelling materials, such 
50 materials will in general be slightly cross-linked. 
Crossllnking serves to renderthese preferred hydrogel- 
fomiing absorbent materials substantially water-insolu- 
ble, and cross-linking also in part detennines the gel vol- 
ume and extractable polymer characteristics of the hy- 
55 drogels fomned therefrom. Suitable cross-linking agents 
are well known in the art and incfude. for example, (1) 
compounds having at least two polymerizable double 
bonds; (2) compounds having at least one polymeriza- 
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ble double bond and at least one functional group reac- 
tive with the acid-containing mbnonner material; (3) com- 
pounds having at least two functional groups reactive 
with the acid-containing monomer materials; and (4) 
polyvalent metal compounds which can from Ionic s 
cross-linkages. Cross-linking agents of the foregoing 
types are described in greater detail in Masuda etal; U. 
S. Patent 4,076,663; Issued February. 28, 1978. Pre- 
ferred cross-linking agents are the di- or polyesters of 
unsaturated mono-or polycarboxylic acids with polyols, 
the bisacrylamides and the di-or triallyl amines. Espe- 
cially preferred cross-linking agents are N.N'-methyl- 
enebisacrylamide, trimethylol propane triacrylate and 
trialtyl amine. The cross-linking agent will generally 
comprise from about 0.001 mole percent to 5 mote per- 
cent of the preferred materials. More preferably, the 
cross-linking agent will comprise from about 0.01 mole 
percent to 3 mole percent of the gelling materials used 
herein. 

[0048] The prefen'ed, slightly cross-linked, hydrogel- 
forming absorbent gelling materials will generally be 
employed in their partially neutralized form. For purpos- 
es described herein, such materials are considered par- 
tially neutralized when at least 25 mole percent, and 
preferably at least 50 mole percent of monomers used 
to form the polymer are acid group-containing mono- 
mers which have been neutralized with a salt-fomiing 
cation. Suitable salt-forming cations include alkali metal, 
ammonium, substituted ammonium and amines. This 
percentage of the total monomers utilized which are 
neutralized acid group-containing monomers is referred 
to as the "degree of neutralization". Typically, commer- 
cial absorbent gelling materials have a degree of neu- 
tralization somewhat less than 90%. 
[0049] The preferred absorbent gelling materials 
used herein are those which have a relatively high ca- 
pacity for imbibing fluids encountered in the absorbent 
articles; this capacity can be quantified by referencing 
the "gel volume!' of said absorbent gelling materials. Gel 
volume can be defined in terms of the amount of syn- 
thetic urine absorbed by any given absorbent gelling 
agent buffer and is specified as grams of synthetic urine 
per gram of gelling agent. 

*[0050] Gel volume in synthetic urine (see Brandt, et 
al, below) can be detemriined by forming a suspension 
of about 0.1.-0.2 parts of dried absort^ent gelling material 
to be tested with about 20 parts of synthetic urine. This 
suspension is maintained at ambient temperature under 
gentle stirring for about 1 hour so that swelling equilib- 

• rium is attained. The gel volume (grams of synthetic 
urine per gram of absorbent gelling material) is then cal- 
culated from the weight fraction of the gelling agent In 
the suspension and the ratio of the liquid volume exclud- 
ed from the formed hydrogel to the total volume of the 
suspension. The preferred absorbent gelling materials 
useful in this invention will have a gel volume of from 
about 20 to 70 grams, more preferably from about 30 to 
60 grams, of synthetic urine per gram of absorbent gel- 



ling material. 

[0051] Another feature of the most highly preferred 
absorbent gelling materials relates to the level of ex- 
tractable polymer material present in said materials. Ex- 
tractable polymer levels can be detemnined by contact- 
ing a sample of preferred absorbent gelling material with 
a synthetic urine solution for the substantial period of 
time (e.g., at least 16 hours) which is needed to reach 
extraction equilibrium, by then filtering the fomned hy- 
drogel from the supernatant liquid, and finally by then 
determining the polymer content of the filtrate. The par- 
ticular procedure used to determine extractable polymer 
content of the preferred absortaent gelling agent buffers 
herein is set forth in Brandt, Goldman and Inglin; U.S. 
Patent 4,654,039; Issues March 31,1987, Reissue 
32,649, The absorbent gelling materials which are es- 
pecially useful in the absorbent articles herein are those 
which have an equilibrium extractables content in syn- 
thetic urine of no more than about 17%; preferably no 
more than about 10% by weight of the absort^ent gelling 
material. 

[0052] , The absorbent gelling materials herein before 
described are typically used in the lorm of discrete par- 
ticles. Such absorbent gelling materials can be of any 
desired shape, e.g., spherical or semi-spherical, cubic, 
rod-like polyhedral, etc. Shapes having a large greatest 
dimension/smallest dimension ratio, like needles and 
flakes, are also contemplated for use herein. Agglomer- 
ates of absorbent gelling nnaterial particles may also be 
used. 

[0053] The size of the absorbent gelling material par- 
ticles may vary over a wide range. For reason of indus- 
trial hygiene, average particle sizes smaller than about 
30 microns are less desirable. Particles having a small- 
est dimension larger than about 2mm may also cause a 
feeling of grittyness in the absorbent article, which Is un- 
desirable from a consumer aesthetics standpoint. Fur- 
thermore, rate of fluid absorption can be affected by par- 
ticle size. Larger particles have very much reduced rates 
of absorption. Preferred for use herein are absorbent 
gelling material s particles substantially all of whbh have 
a particle size of from about 30 microns to about 2mm. 
"Particle Size" as used herein means the weighted av- 
erage of the smallest dimension of the individual parti- 
cles. 

[0054] Typically, the amount of absortDent gelling ma- 
terial particles used in the articles herein, preferably the 
disposable absorbent articles, will range from 0 gm"2 to 
150gm-2, preferably from 30gm-2 to 1 10gm*2, more pref- 
erably from 55gm*2 to 85gm"2. 

Odour control agents 

[0055] Additional odour control agent or combinations, 
thereof, known lathe art tor this purpose may be used 
herein. These agents can typically be classified accord- 
ing to the type of odour the agent is Intended to combat. 
Odors may be chemically classified as being acidic, ba- 
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sic or neutral, ... u„ 

100561 Alternatively, the odor control agents may be 
categorized with respectto the mechanism by which the 
malodor detection is reduced or prevented. For exam- 
ple odor control agents which chemically react with mal- 
odorous compounds or with compounds which produce 
malodorous degradation products thereby generating 
compounds lacking odor or having an odor acceptable 
to consumers may also be utilized herein. 
[0057] Suitable odorcontrolagentsfor use herein typ- 
ically include carbonates (e.g., sodium carbonate), bi- 
carbonates (e.g.; sodium bicaibonate). phosphates (e. 
g . sodium phosphate), sulphates (e.g., zinc and copper 
sulphates), carboxyllc acids such as. citric acid, launc 
acid, boric acid; adipic acid and malefc acid, activated 
carbons, clays, zeolites, silicas andsiarohes. Such odor 
control agents and systems are disclosed in more de- 
■ tails hereinafter and for example in EP-A-348 978, EP- 
A- 510 619. WO 91/12029, WO 91/11977. WO 
91/12030, WO 81/01643 and WO 96/06589. 
T00581 Altemktive odor control agents are ion ex- 
. change resins such as those described in US 4289 513 

and US 3340875. , . 

[00591 Masking agents such as perfumes may alsobe 

used as odor control agents herein. 
100601 Typically, the articles herein may compnse an 
additional odor control agent or a mixture thereof at a 
level of from 0 gm-2 to 600 gm-2 preferably from 5 to 
- 500 gm-2. more preferably from 1 0 gm-2 to 350 gm-2 and 
most preferably from 20 gm-2 to 200 gm-2 

The disposable articles 



[0061] Preferred articles herein are disposable ab- 
sorbent articles like pantiliners, feminine napkins, incon- 
tinent pads, diapeiB, nursing pads, and the like. The mi- 
croorganisms as described herein (and optional absortj- 
mg gelling material and/or opttonal additional odor con- 
trol agent(s)) may be incorporated into an article, pref- 
erably a disposable absortsent article by any of the meth- 
ods disclosed in the art, for example layered on the core 
of. the absoibent article or mixed within the fibres of the 

absortsentcore. ... \ ,. • ' „j 

- [00621 The microorganisms as descnbed herein and 
optional additional agents are preferably incorporated 
between two layers of cellulose tissue. Optionally the 
system may be bonded between two cellulose tissue 
• layers with, forexample, a hot melt adhesive or any suit- 
able bonding system, as described in WO 94/01069. 
■ [00631 Inoneerribodimentofthepresentinventionthe 
microorganisms as' described herein and optional addi- 
tional agents are incorporated in a layered structure In 
accordance with the disclosure of WO 94/01069 or WO 
95/17868 WO 95/17868 describes a layered stnjcture 
substantially as described in WO 94/01069 with the ex- 
ception that WO 95/17868 comprises a much higher 
quantity of absorbent gelling material in the intermediate 
layer which is between the fibrous layers (at least 



• 12bgm-2) that would be incorporated herein as an op- 
ttonal agent in the present invention. In the present in- 
vention the Intemiediate layer comprises a conventional . 
glue as replacement for the polyettiylene thermoplastic 
5 material. Conventional glues include for instance those 
comaieroially available from ATO Findley under the 
name H20-31® to glue the laminate layers and/or com- 
ponents together. Advantageously this method step al- 
lows to avoid the heating step necessary when using 
10 polyethylene powder. , „^ 

[00641 Adhesive lines are preferably also placed on 
the edges of the laminate to ^ensure that the edges of 
the lamiriate stick and any loose spores and pptiona ad- 
ditlpnal odor control agent present dP noMall out of the 

IS laminate. .J j ^=,; 

[0065] The microorganisms as descnbed herein may 
be distributed homogeneously or non homogeneously 
over the entire absortaent article or in at least one layer 
of the topsheet or in at le^t one layer of the backsheet 
20 orin atleastone layerof the core or any mixture thereof. 
The microorganisms as described herein may be dis- 
tributed homogeneously or non homogeneously on the 
whole surface of the desired layer or layers, or on one 
or several area of the surface layer/layers to which it is 
25 positioned (e.g. central area and/or surrounding area 
like the edges of a layer of the absorbent article) or mix- 
tures thereof. Preferably the microorganisms as de- 
scribed herein are located in the core (also called inter- 
mediate layer which is positioned between the topsheet 
30 and the backsheet). The presence of the microorgan- 
isms In the core Is preferred because the core collects 
and absort^s bodily fluids. Thus the close proximity to 
the substrate contributes to Improved antagonistic ac- 
tivity of the microorganisms. Indeed optimum Inhibition 
35 of the degradation activity by putrefactive bactena and 
proliferation of pathogens is obtained. 
[0066] Inoneembodimentofthepresentinventionthe 
microorganisms as described herein are positioned 
such that at least a portion of thefluid discharge comes . 
40 into contact with said microorganisms before the option- 
al absort)ent gelling material (e:g:; AGM) and/onoptional 
additional odour control agent if present, in particular, 
the microorganisms as described herein can be located 
' in a separate layer from the optional absortjing gelling 
45 material and/or optional additional odor control agent if 
present. In such an embodimentthe microorganisms as 
described herein are located towards the topsheet or in 
the topsheet itself (preferably the secondary topsheet) 
and the optional absorbing gelling material and/or op- 
50 tional additional odour control agent are located further 
away from the topsheetthanthemicroorganisms. In one 
embodiment of the present invention, the microorgan- 
isms are positioned in at least one of the topsheet layers 
and the opttonal absorbing gelling material and/or op- 
55 ttonal additional odorcontrol agent, are positioned in the 



core. 

[0067] In anottner embodimentthe microorganisms as 
described herein may be located in various layers, i.e. 
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that the total amount of microorganisms is distributed in 
the topsheet layer and the core. The benefit of this ex- 
cution are related vsrith the combined action of micro- 
organisms which inhibit the growth of degradative/path- 
ogen bacteria in the core and on the body surface in 
contact with the absorbent article. 
[0068] The microorganisms as described herein may 
. be incorporated as a powder or a granulate (freeze- 
dried form or lyophilized form). When used in a granu- 
late or partbuiate form the microorganisms as described 
herein and the optional absorising gelling material and 
optional additional odor control agent may be granulat- 
ed separately and then mixed together or granulated to- 
gether. 

[0069] The preferred absorbent article according to 
the present invention Is described as follows: 

Absorbent core 

[0070] According to the present invention, the absori^- 
ent can include the foljowing components: (a) an option- 
al primary fluid distribution layer preferably together with 
a secondary optional fluid distribution layer; (b) a fluid 
storage layer; (c) an optional fibrous ("dusting") layer un- 
deriying the storage layer; and-(d) other optional com- 
ponents. According to the present invention the absorb- 
ent may have any thickness depending on the end use 
envisioned. 

a Primary/Secondary Fluid Distribution Layer " 

[0071 ] One optional component of the absorbent 'ac- 
cording to the present invention is a primary fluid distri- 
bution layer and a secondary fluid distribution layer. The 
primary distribution layer typically urideriies the top- 
sheet and is In fluid communication therewith. The top- 
sheet transfers the acquired fluid to this primary distri- 
bution layer for ultimate distribution to the storage layer. 

\ This transfer of fluid through the primary distribution lay- 
er occurs not only in the thickness, but also along the 
length and width directions of the absorbent product. 
The also optional but preferred secondary distribution 
layer typically underiies the primary distribution layer 

-and is in fluid communication therewith. The purpose of 

- this secondary distribution layer is to readiiy acquire fluid 
from the primary distribution layer and transfer It rapidly 
to the underiying storage layer. This helps the fluid ca- 
pacity of the underlying storage layer to be fully- utilized. 
The fluid distribution layers can be comprised of any ma- 
terial typical for such distribution layers. In particular fi- 

- brpus layers maintain the capillaries between fibers 
even when wet are useful as distribution layers. 

b Fluid Storage Layer 

[0072] Positioned In fluid communication with, and 
typically underiying the primary or secondary distribu- 
tion layers, is a fluid storage layer. The fluid storage lay- 



er can comprise any usual absorbent material or com- 
binations thereof. It preferably comprises absorbent gel- 
ling materials in combination with suitable carriers. 
[0073] Suitable carriers include materials which are 

' 5 conventionally utilized in absorbent structures such as . 
natural, modified or synthetic fibers, particularly modi- 
fied or non-modified cellulose fibers, in the form of fluff 
and/or tissues. Suitable carriers can be used together 
with the absorbent gelling material, however, they can 

10 also be used alone or in combinations. Most prefen-ed 
are tissue or tissue laminates in the context of sanitary 
napkins and panty liners. 

[0074] An embodiment of the absorbent structure 
made according to the present invention niay comprise 

IS multiple layers comprises a double layer tissue laminate 
formed by folding the tissue onto itself. These layers can 
be joined to each other for example by adhesive or by 
mechanical interiocking or by hydrogen bridge bands. 
Absorbent gelling material or other optional material can 

20 ' be comprised between the layers. 

[0075] Modified cellulose fibers such as the stiffened 
cellulose fibers can also be used. Synthetic fibers can 
also be used and include those made of cellulose ace- 
tate, polyvinyl fiuoride, polyvinylidene chloride, acrylics 

25 (such as Orion), polyvinyl acetate, non-soluble polyvinyl 
alcohol, polyethylene, polypropylene, polyamides (such 
as nylon), polyesters, bicomponent fibers, tricomponent 
fibers, rnixtures thereof and the like. Preferably, the fiber 
surfaces are hydrophilic or are treated to be hydrophilic. 

30 The storage layer can also include filler materials, such 
' as Periite, diatomaceous earth, yermicullte, etc., to Im- 
prove liquid retention. 

[0076] If the absorbent gelling material is dispersed 
non-homogeneously in a carrier, the storage layer can 
35 nevertheless be locally homogenous, i.e. have a distri- 
bution gradient in one or several directions within the 
dimensions of the storage layer. Non-homogeneous dis- 
tribution can also referto laminates of carriers enclosing 
absori^ent gelling materials partially or fully. 

40 

c Optional Fibrous ("Dusting") Layer 

[0077] An optional component for Inclusion in the ab- 
sorbent core according to the present invention is a fi- 

^5 brous layer adjacent to, and typically underiying the stor- 
age layer. This underiying fibrous layer Is typically re- 
ferred to as a "dusting" layer since it provides a substrate 
on which to deposit absorbent gelling material In the 
storage layer during manufacture of the absorbent core. 

50 Indeed, in those Instances where tbe absorbent gelling 
material Is in the form of macro structures such as fibers, 
sheets or strips, this fibrous "dusting" layer need not be 
included. However, this "dusting" layer provides some 
additional fiuid-handling capabilities such as rapid wick- 

55 ing of fluid along the length of the pad. 
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d Other Optional Components of the absorbent 
structure 



10078] The absorbent core according to the present 
invention can include other optional components nor- 
mally present in absorbent webs. For example, a rein- 
forcing scrim can be positioned within the respective lay- 
ers, or between the respective layers, of the absorbent 
core.. Such reinforcing scrims should be of such config- 
uration as to not form interf aciail bamers to fluid transfer. 
Given the structural integrity that usually occurs as a re- 
suit of thermar bonding, reinforcing scrims- are usually 
not required for thermally bonded absortsent structures. 



The topsheet 

[0079] According to the present invention the absortD- 
ent article comprises as an essential component a top- 
sheet. The topsheet may comprise a single layer or a 
multiplicity of layers. In a prefen^d embodiment the top- 
sheet comprises a first layer which provides the user 
facing surface of the topsheet and a second layer be- 
tween the firet layer and the absorbent structure/core. 
[0080] Thetopsheetas a whole and hence each layer 
individually needs to be compliant, soft feeling, and non- 
irritating to the wearer's skin. -It also can have elastic 
characteristics allowing it to be stretched In one or two 
directions. According to the present invention the top- . 
sheet may be fonned from any of the materials available 
■ for this purpose and known in the art, such as woven 
and non woven fabrics and films. In a preferred embod- 
iment of the present Invention at least one of the layers, 
preferably the upper layer, of the topsheet comprises a 
hydrophobic, liquid permeable apertured polymeric film. 
Preferably, the upper layer is provided by a film materia! 
having apertures which are provided to facilitate liquid 
transport from the wearerf acing surface towards the ab- 
sorbent structure. If present the lower layer preferably 
comprises a non woven layer, an apertured fonned film 
. or ah airtaid tissue. 

The backsheet 

-[0081 ] The backsheet primarily prevents the extrudes, 
absorbed and contained in the absorbent structure from 
wetting articles that contact the absoriaent product such 
as underpants, pants, pyjamas and undergarments. 
The backsheet is preferably impenrious to liquids (e.g. 
menses and/or urine) and is preferably manufactured 

' from a thin plastic film, although otheir flexible liquid im- 
pervious materials can also be used. As used herein, 
the term "flexible" refers to materials that are compliant 
and will readily confonm to the general shape and con- 
tours of the human body. The backsheet also can have 
elastic characteristtes allowing-lt to stretch in one or two 
directions. 

[0082] The backsheet typically extends across the 
whole of the abspriDent structure and can extend into 



and form part of or all of the preferred sidef laps, side 
wrapping elements or wings. 

[0083] The backsheet can comprise a wov n ornori- 
woven material, polymeric films such as thermoplastic 
5 films of polyethylene or polypropylene, or composite 
materials such as a film-coated nonwoven material. 
Preferably, the backsheet is a polyethylene film typically 
having a thickness of from about 0.012 mm (0.5 mil) to 
about 0.051 mm.(2.0 mil). 
10 [0084] Exemplary polyethylene films are manufac- 
tured by Clopay Corporation of Cincinnati, Ohio, under 
the designation P1 8^0401 and by Ethyl Corporation, 
Visqueen Division, of Terre Haute, Indiana, under the 
designation XP-39385. The backsheet Is preferably em- 
IS ' bossed and/or matt finished to provide a more clbthlike 
appearance. Further, the backsheet can permit vapors 
to escape from the absortDent structure, i.e. be breath- 
able, while still preventing extrudates from passing 
through the backsheet Also breathable backsheets 
20 comprising several layers, e.g. film plus non-woven 
structures, can be used. 

[0085]. The present invention is further illustrated by 
the following example. 

25 Examples: 



Example A 

[0086] The ferninine pads used in the following exam- 
30 pies were Always (Always is a registered Jrade Marie) 
as sold by the Procter & Gamble Company. 
[0087] Each feminine pad was opened by cutting the 
wrap around the perforated coverstock at its bottom face 
approximately along a longitudinal edge of the release 

35 paper which covers the external adhesive layer. The 
side of the absbrisent fibrous core was then exposed by 
slightly shifting the water impemieable plastic bottom, 
layer and subsequently, the fibrous core was split into 
two hah^es. each having approximately the same thick- 

40 ness, along a plane which is parallel to the plane of the 
napkin Itself. L sporopenes powder was homogeneous- 
' ly distributed between these tow fibrous layers which 
were then joined together to reconstitute the absorbent 
core. 

45 [0088] The water impermeable inner backsheet was 
then put back into its original position and the wrap 
around perforated coverstock was sealed along the cut 
by means of e.g. a double sided adhesive tape; 
Samples were produced using the method above. L 
' 50 sporogenes powder used was freeze/dried commercial- 
ly available under ATCC number 31 284 (ATCC= Amer- 
ican Type Culture Collection). Each pad contained 
about 1 0"109 cfu of such microorganisms (ten billions 
cfu). ! 

55 . / 

Example B • 

[0089] Other pads were prepared by following the 
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method in Example A except that absorbing gelling ma- 
terial (AGM) was added on top of the L sporogenes 
spores In Example A. Accordingly the L sporogenes 
and AGM were homogeneously distributed between 
these two fibrous layers which were then joined togeth r 
to reconstitute the absorbent core. 
L sporogenes powder used was freeze-dried powder 
commercially available under ATCC number 31284 
(ATCC= Anierican Type Culture Collection). Each pad 
contained about 10*1 0^ cfu of such micro-organisms, 
the AGM (0.8g) used was XZ 9589001 , available from 
Dow Chemicals, 

Example C 

[0090] Other pads were prepared by following the 
method in Example B except that after having split the 
fibrous core into two halves, the L sporogenes powder 
was homogeneously distributed onto the upper halve fi- 
brous layer (i.e., the fibrous layer halve Intended to be 
.closer to the topsheet) and AGM was homogeneously 
distributed onto the lower halve fibrous layer (I.e., the 
one intended to be closer to the backsheet of the pad 
once reconstituted). Then a layer of airlaid tissue (19 
mm' 70 mm of low basis weight) available from Fripa 
under the code/name NCB Tissue HWS was positioned 
between the two "halve fibrous layers which are then 
joined together to reconstitute the absorbent core. The 
presence of the airlaid tissue between the two fibrous 
layer avoids direct contact between the L sporogenes. 
and AGM. 

These samples were produced using freeze-dried pow- 
der of L sporogenes commercially available under 
ATCC number 31284 (ATCC= American Type Culture 
Collection)'. The pads contained about lO'lO^ of such 
microorganisms. 

[0091] All the above exemplified pads delivered out- 
standing odour control benefits tor prolonged period of 
time when in use, typically when coming into contact 
with for example bodily fluids while delivering effective 
cleanness and dryness benefit. Also these pads were 
able to miniririize the occurrence of skin problems. 



Claims 



9. An article according to claim 8, wherein the level of 
the additional odour control agent or a mixture 
thereof is from Ogm-2 to 600gm-2, preferably from 
5gm-2 to 500gm-2, more preferably from 20gm-2 to 

200gm"2. 

10. The use, in an article, preferably a disposable ab- 
sorbent article, of spore-forming lactic acid-produc- 
ing micro-organisms, preferably Lactobacillus spo- 
n>genes, for long lasting antagonistic properties 
against undesirable strains of micro-organisms, 
preferably for long lasting odour control. 



wherein said article is a disposable absorbent arti- 
cle comprising a liquid pervious topsheet, a back- 
sheet and an absorbent core intermediate said 
backsheet and said topsheet. 

4. An article according to any of the preceding claims 
wherein the microorganism Is Lactobacillus sporo- 
genes. 

10 5. An article according to any of the preceding claims 
in which the number of such microorganisms per 
article exceeds 1 0^ cfu, preferably exceeds 1 0^ cfu, 
and more preferably is from 1 0*^ to 1 0** 2 cfu. 

IS 6. An article according to any of the preceding claims, 
which further comprises an absorbing gelling mate- 
rial or a mixture thereof, 

7. An article according to claim 6, wherein the level of 
20 ' the absorbing gelling material or a mixture thereof 

is from 0 gm-2 to 150gm-2, preferably from 30gm-2 
to 1 1 0gm-2, more preferably from 55gm'2 to 85gm-2. 

8. An article according to any of the preceding claims, 
25 which further comprises an additional odour control 

agent or a mixture thereof. 



30 



35 



40 



45 



1 . An article comprising a spore-fomiing lactic acid- 
producing microorganism. 

2. An article according to claim 1 wherein said article so 
. is a disposable article, preferably a sanitary napkin, 

pantlliner, tampon, diaper, incontinent pad, breast ' \ 
pad, perspiration pad , human or animal waste man- 
agement device or interiabial pad, or a body clean- 
ing article, preferably a wipe for. feminine intimate ss 
hygiene. 

3. An article according to any of the preceding claims 
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